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Fig. 1 Schematic illustration of colorimetric detection of tiopronin based on LSPR wavelength changes before and

the LSPR change induced by morphology evolution of AgNPRs after addition of MPG to AgNPRs

a  AgNPRs b AgNPRs+Cl™ ¢ AgNPRs+MPG+CI™

3 RE%KHT AeNPRs f§ TEM
Fig.3 TEM images of AgNPRs under different conditions
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Fig.5 Effects of different conditions on the detection system

041 200
03} 150
2y L g
§ 0.2 < 100}
= A 4
0.1 /Y 50 F
0 -
0 C 1 1 1 1 1 1
300 400 500 600 700 800 900 0 0.1 0.2 0.3 0.4 0.5
P /mm ¢ (MPG) /pmol - L7
a AgNPRs 5 1 mmol - L™' #§ CI” f1RF R & MPG #jJ3—4¢ LSPR BR3¢ 3% b EFARMTEIN G ENFHN MPG FR A4 #h 2

VE P a i a~h X R MPG ¥ BE43 314 0,0. 01,0 1,0. 2,0. 3,0. 4,0.5,0. 6 pmol + L ',i 3 AgNPRs,
B 6 AgNPRs 5 1 mmol - L™' #§ CI” FARE K E MPG X Rz i W% #g S i 3 47 o ph 2%

Fig. 6 Absorption spectra and standard curves of AgNPRs corresponding to 1 mmol « L™' CI~ and different concentrations of MPG

2.3 EERERH MPG 28N

N T RAEASH I i S (9 75 L RE TS T SE PR EE A P MPG 5 0 AGI L E— A5 BEAT T BRI R T I S2 8 B
FET L2 it v i — S8 TEAIL B W 2 R Al 24 9 Al R A DU A S . A S v i ok P R G S Y A R
(100 pmol « L™ #yJ2 MPG ¥ (1 pmol « L™ 100 ff5. & 7a BoR FEZAMAA R B A MPG B}, Ax i id
200 nm, [ A FHABY BT AL BJ/N T 20 nme BEBIACHIE ST HE 57 19 5 ¥ TR MPG (9 e $E PEELAF . LA L 6 4%
FEFAER TP B 5 MPG RS 5 I AR I A R JEAT R IS . i P 7b AT %0, 2 MPG 50y B Bk 2 100 %
TP LA 5ACE 1 pmol « L1 By MPG X BEAH B AX {H 1 38 8 385 B4 72 1020 LLIN S U6 WA B 53 4 7
(05 BT T AU RE D B0 . (AR TE A - i1 TZr AR T Ag—S S i 40 ol 220, DR O HG b 5 1 14 Ak 5
Py > e 202 A I IR S5 7R A4 3R Pl 4 & AR O AT T4 MPG & s . BT L 5 ik v F MPG AH
SR 2t 1 BT e L AHASSE P T 0 0 R AR A AR R A MPG 5 I E

AW RE IS M ZT7 6 X MPG FESHEA MPG 9 7 i 89 30 MPG & 8 9E47 TR . e 1 PRl g
A G G ST 5 T AR A W 45 SR 5 b s e TG W 882 S bR IR S 95. 300 ~102. 500 Rk L % TR AE I E 2
an o MPG (%5 B B ROAF B9 a] S v A E R 1



%48 I ORFETRAKAUIRIMECLERA G RE T T 47

225 -
200 -
175 +
150 +
125
100 -
75+
50 +
25

A A /nm

MPG1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
MPG I 814 5T
a AgNPRs.1 mmol « L™' §5 CI~ 5 1 pmol + L™ # MPG S E 1 100 pmol - L' #
BEYFRARER P AgNPRs i LSPR & K IR B 1 i 75 L 1E (A1)
250 ¢
200

150

A X /nm

100 -

50 +

DO =~ A 0 <t o -0 NS AN T e >0 = AN N

S L I N L N T L R N L I L N e U RN

S EfEEIEZIEZIEROOOOD00C0000000C 0
SSssS==5s====8===F¢%
MPG S VA4 i

b AgNPRs.1 mmol + L™"' J CI” (1 pmol + L™" # MPG & Eftz 100 pmol - L™'
BEMFRRESRER D AgNPRs i LSPR & K IR B 1E (i 75 L 1B (A1)
T 205 1~ 25 XF BE ) B ) 2 & Tt 0 T A A0 2 6 W T L R B L TS PR B L D VP LR IR R
B TR L PR PR B BRI TR AR TR TR B CH AT AR R L R TR
TR VERY R IELF 4E 3 BRI Lo FODRG I RENE .
B7 AMRFAEIAFENEEENTTFRIR

Fig.7 Selective and anti-interference study
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Tab.1 Experimental results of tiopronin analysis in real samples and recovery rate
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Colorimetric Detection of Tiopronin Based on Morphology Evolution of Silver Nanoplates

WANG Yi, QIN Dongling, SUN Qin

(Chongqing Key Laboratory of Green Catalysis Materials and Technology,
College of Chemistry, Chongqing Normal University, Chongqging 401331, China)
Abstract: A new colorimetric method for the detection of tiopronin, a drug used to treat liver disease, was developed based on the
morphological changes of triangular silver nanoprisms ( AgNPRs) to modulate their local surface plasmon resonance (LSPR)
absorption. Due to the high surface energy of the sharp corners of AgNPRs, they are easily etched by a certain concentration of Cl™ .
As a result, the morphology of AgNPRs changes from triangular flakes to smaller circular flakes, and the corresponding LSPR
absorption bands are significantly blue-shifted. When thiopronin coexists with AgNPRs, due to the special interaction between the
thiol group of thiopronin and Ag, thiopronin plays an important role in protecting AgNPRs from Cl etching. thus controlling the
LSPR absorption bands of AgNPRs from being shifted. Based on this principle, a new colorimetric method for the visual detection of
thiopronin was developed with a detection range of 0. 01~0.5 pmol « L™", which has been applied to the detection of thiopronin in
injections and enteric-coated tablets, and the results showed that there was no significant difference from the labeled amount with the
recoveries of 95.3% ~102.5%.

Keywords: silver nanoparticles; noble metal nanocrystals; oxidation etching; tiopronin
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